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Executive Summary 
Communities along the Tar, Neuse, Lumber, and Cashie Rivers have experienced major flooding events over the 
past 25 years, with Hurricanes Fran (1996) and Floyd (1999), and Matthew (2016) all ranking among the most 
destructive storms in state history. The damage from these storms was due primarily to flooding that resulted 
from the widespread heavy rains that accompanied the storms. In response to Hurricane Matthew, and the 
need to improve resiliency of communities to flooding, Governor Cooper set in motion river basin studies on the 
Tar, Neuse, Lumber, and Cashie. The objectives of these studies were to (1) identify the primary sources of 
flooding, and (2) identify and assess possible mitigation strategies to prevent future flood damage. These studies 
were performed by the North Carolina Division of Emergency Management, in partnership with the North 
Carolina Department of Transportation, and River Basin Advisory Committees. This report provides assessments 
of flooding sources, structural flood impact, and planning level mitigation strategies for the Lumber River Basin. 

Mitigation Strategies and Scenarios 

Twelve strategies for flood mitigation were developed by North Carolina Emergency Management (NCEM) in 
coordination with other agencies and stakeholders. All options are addressed in the body of the report and 
appendices. Of the strategies, three were selected as the most viable and were investigated further during this 
planning study. Of the three broad strategies, a total of eighteen scenarios were analyzed. The inserts Figure 
ES.1 and Table ES.1 show these scenarios along with location, costs, and benefits associated with each. Direct 
losses include estimates of losses based on structural damage and loss of property and contents. Indirect losses 
include estimates for items such as temporary relocation, lost income and wages, lost sales, and lost rent. 

As indicated in Figure ES.1, certain scenarios are targeted for specific reaches along the river while others 
provide a broader damage reduction. New Detention Facilities (Scenarios 1�t4) provide differing levels of benefit 
for different communities. New Embankment Structures (Scenarios 5 �t8) are focused on the Towns of Boardman 
and Fair Bluff, and Elevation/Acquisition/Relocation (Scenarios 9a�t9d) can provide benefit throughout the 
watershed to the most vulnerable structures and communities depending on how it is implemented. 

Analysis and Findings 

In order to provide a high-level comparison of the mitigation scenarios analyzed, a series of tables ranking the 
scenarios using different criteria are provided. A consideration for selecting which scenario to pursue further is 
implementation time. Table ES.2 shows the strategies pursued and estimated timeframes for implementation. 
The shortest timeframe is the elevation, acquisition, relocation strategy which is estimated at 3 to 5 years. An 
elevation, acquisition, relocation effort is currently underway following Hurricane Matthew and the first initial 
funding awards for qualified properties were received in April 2018. For new detention facilities two types of 
impoundments were considered. A dry facility has no permanent pool and allows the daily normal discharge to 
continue downstream unimpeded, and only impound water during a flooding event where the flow is outside 
the banks of the river. A we detention facility does have a permanent pool, which lends towards water supply 
potential, but thereby limits flood storage. The low lying topography of the Lumber River Basin significantly 
limits the possibilities of combined water supply and flood protection facilities, such as with Falls Lake in Wake 
County. Dry detention is not suited for water supply without enhancement. Implementation of a wet facility will 
likely require a longer timeframe since the environmental impact considerations will be greater. 

 

 



Table ES.1 - Lumber River Benefit-Cost Summary

Property
Acquisition

Design/
Construction

Envrionmental
Road 

Impacts
Maintenance

Tax Revenue
Loss

Direct Losses
Avoided

Direct & Indirect
Losses Avoided

Leasing Direct
Direct &
Indirect

30-yr 13,162,261$                65,500,000$            130,109$            8,364,848$     600,000$        4,935,848$    35,967,188$     118,413,654$        5,009,013$     0.41 1.35
50-yr 13,162,261$                65,500,000$            130,109$            8,364,848$     1,000,000$     8,226,413$    59,945,313$     197,356,090$        8,348,355$     0.68 2.24
30-yr 13,162,261$                65,500,000$            130,109$            8,364,848$     600,000$        4,935,848$    8,320,355$       20,727,007$          5,009,013$     0.10 0.24
50-yr 13,162,261$                65,500,000$            130,109$            8,364,848$     1,000,000$     8,226,413$    13,867,258$     34,545,012$          8,348,355$     0.16 0.39
30-yr 7,378,620$                  40,900,000$            84,224$              5,932,727$     600,000$        2,766,983$    48,435,136$     154,928,964$        2,878,117$     0.88 2.82
50-yr 7,378,620$                  40,900,000$            84,224$              5,932,727$     600,000$        4,611,638$    80,725,227$     258,214,941$        4,796,861$     1.46 4.67
30-yr 7,378,620$                  40,900,000$            84,224$              5,932,727$     600,000$        2,766,983$    5,426,607$       18,665,112$          2,878,117$     0.10 0.34
50-yr 7,378,620$                  40,900,000$            84,224$              5,932,727$     600,000$        4,611,638$    9,044,345$       31,108,520$          4,796,861$     0.16 0.57
30-yr 23,701,771$                63,700,000$            118,100$            12,260,606$   600,000$        8,888,164$    17,286,266$     41,919,524$          3,204,566$     0.12 0.36
50-yr 23,701,771$                63,700,000$            118,100$            12,260,606$   1,000,000$     14,813,607$  28,810,443$     69,865,873$          5,340,943$     0.19 0.60
30-yr 18,190,160$                46,700,000$            88,863$              21,347,879$   600,000$        6,821,310$    2,424,154$       7,045,294$            7,977,012$     0.04 0.09
50-yr 18,190,160$                46,700,000$            88,863$              21,347,879$   1,000,000$     11,368,850$  4,040,257$       11,742,156$          13,295,019$   0.07 0.16
30-yr 7,000$                          2,969,041$              14,400$              -$                 150,000$        -$                 64,841$             84,736$                  -$                 0.02 0.03
50-yr 7,000$                          2,969,041$              14,400$              -$                 250,000$        -$                 108,068$           141,227$               -$                 0.03 0.04
30-yr 2,000$                          3,563,534$              32,400$              -$                 150,000$        -$                 2,546,681$       10,885,180$          -$                 0.69 2.93
50-yr 2,000$                          3,563,534$              32,400$              -$                 250,000$        -$                 4,244,469$       18,141,966$          -$                 1.11 4.76
30-yr 4,500$                          1,364,634$              46,800$              -$                 150,000$        -$                 533,434$           1,187,404$            -$                 0.35 0.78
50-yr 4,500$                          1,364,634$              46,800$              -$                 250,000$        -$                 889,056$           1,979,006$            -$                 0.55 1.23
30-yr 6,500$                          4,928,167$              50,400$              -$                 150,000$        -$                 2,715,616$       11,708,516$          -$                 0.53 2.31
50-yr 6,500$                          4,928,167$              50,400$              -$                 250,000$        -$                 4,526,027$       19,514,193$          -$                 0.87 3.77
30-yr -$                              429,930,021$          -$                    -$                 -$                 -$                 251,015,060$   N/A -$                 0.58 N/A
50-yr -$                              429,930,021$          -$                    -$                 -$                 -$                 418,358,434$   N/A -$                 0.97 N/A
30-yr -$                              94,416,966$            -$                    -$                 -$                 -$                 38,042,097$     N/A -$                 0.40 N/A
50-yr -$                              94,416,966$            -$                    -$                 -$                 -$                 63,403,495$     N/A -$                 0.67 N/A
30-yr -$                              125,354,907$          -$                    -$                 -$                 -$                 184,368,889$   N/A -$                 1.47 N/A
50-yr -$                              125,354,907$          -$                    -$                 -$                 -$                 307,281,482$   N/A -$                 2.45 N/A
30-yr -$                              16,428,339$            -$                    -$                 -$                 -$                 21,247,768$     N/A -$                 1.29 N/A
50-yr -$                              16,428,339$            -$                    -$                 -$                 -$                 35,412,946$     N/A -$                 2.16 N/A
30-yr -$                              521,497,460$          -$                    -$                 -$                 -$                 251,015,060$   N/A -$                 0.48 N/A
50-yr -$                              521,497,460$          -$                    -$                 -$                 -$                 418,358,434$   N/A -$                 0.80 N/A
30-yr -$                              114,403,975$          -$                    -$                 -$                 -$                 38,042,097$     N/A -$                 0.33 N/A
50-yr -$                              114,403,975$          -$                    -$                 -$                 -$                 63,403,495$     N/A -$                 0.55 N/A
30-yr -$                              120,862,517$          -$                    -$                 -$                 -$                 169,418,583$   N/A -$                 1.40 N/A
50-yr -$                              120,862,517$          -$                    -$                 -$                 -$                 282,364,305$   N/A -$                 2.34 N/A
30-yr -$                              16,326,307$            -$                    -$                 -$                 -$                 18,663,894$     N/A -$                 1.14 N/A
50-yr -$                              16,326,307$            -$                    -$                 -$                 -$                 31,106,491$     N/A -$                 1.91 N/A

Note: Elevation/Acquisition/Relocation Strategies were perfromed basinwide for the Lumber River

Benefit Cost Ratio
Mitigation 
Scenario

Time
Horizon

Implementation Costs Ongoing Costs Benefits

9-d-2

9-c-1

9-b-2

1

1a

2

2a

5

3

4

6

7

8

9-a-1

9-b-1

9-a-2

RaftSwant-2 (dry detention)

9-c-2

9-d-1

Acquisition/Relocation of all structures 
(no interior)

Acquisition/Relocation of all structures BC 
> 1

Acquisition/Relocation of all structures BC 
> 1 (no interior)

Quick Description

Elev/Acquisition/Relocation of all 
structures

Elev/Acquisition/Relocation of all (no 
interior)

Elev/Acq/uisition/Reloc of all structures 
BC > 1

Elev/Acquisition/Relocation of all BC > 1 
(no interior)

Acquisition/Relocation of all structures

BigSwanp-1 (dry detention)

Levee at Boardman

Levee/Floodwall A at Fair Bluff (at NC 
HWY 904)

Levee B at Fair Bluff (upstrm of NC HWY 
904)

Levee/Floodwall A & B at Fair Bluff

Lumber-1 (no levee interior)

Lumber-1 (dry detention)

RaftSwamp-1 (dry detention)

RaftSwamp-1 (no levee interior)



Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong),
swisstopo, © OpenStreetMap contributors, and the GIS User Community
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6-8) Fair Bluff Levees

5) Boardman Levee

1) Lumber-1

3) RaftSwamp-2

4) BigSwamp-1

2) RaftSwamp-1

Diversion

Levee

Not Pictured: Acquisition/
       Relocation/Elevation

Mitigation 
Scenario

Description

1 Dry Detention Structure: Drowning Creek (Lumber-1)
1a Dry Detention Structure: Drowning Creek (Lumber-1) (Lumberton levee interior not included)
2 Dry Detention Structure: Raft Swamp (RaftSwamp-1)
2a Dry Detention Structure: Raft Swamp (RaftSwamp-1) (Lumberton levee interior not included)
3 Dry Detention Structure: Raft Swamp (RaftSwamp-2)
4 Dry Detention Structure: Big Swamp (BigSwamp-1)
5 New Embankment Structure: Levee at Boardman
6 New Embankment Structure: Floodwall/Levee A at Fair Bluff
7 New Embankment Structure: Levee B at Fair Bluff
8 New Embankment Structure: Floodwall/Levee A and B at Fair Bluff

9a1 Acquisition/Relocation/Elevation: All structures along Lumber River with FFE below BFE
9a2 Acquisition/Relocation/Elevation: All structures along Lumber River with FFE below BFE (Lumberton levee interior excluded)
9b1 Acquisition/Relocation/Elevation: Structures with 50-yr B/C ratio > 1 with FFE below BFE
9b2 Acquisition/Relocation/Elevation: Structures with 50-yr B/C ratio > 1 with FFE below BFE (Lumberton levee interior excluded)
9c1 Acquisition/Relocation: All structures along Lumber River with FFE below BFE
9c2 Acquisition/Relocation: All structures along Lumber River with FFE below BFE (Lumberton levee interior not excluded)
9d1 Acquisition/Relocation: Structures with 50-yr B/C ratio > 1 with FFE below BFE
9d2 Acquisition/Relocation: Structures with 50-yr B/C ratio > 1 with FFE below BFE (Lumberton levee interior excluded)

Figure ES.1




















































































































































